The aim of this systematic review was to identify the best ways of supporting people with dementia to eat. Five electronic databases were searched, with a date range from January 2004 to July 2015. Following screening of the 233 studies identified, 22 were included in the final analysis. The study interventions focused on educational programmes, environmental or routine changes, and assistance with eating, with the strongest evidence shown in the more complex educational programmes for people with dementia. The evidence suggests that staff who support people with dementia to eat should undertake face-to-face education programmes and aim to give people enough time when helping them to eat. However, cultural change may be needed to ensure individual assessments are carried out to identify those having difficulty eating, and to ensure they are afforded enough time to eat their meals.
evidence & practice / systematic review publications. Each reviewer assessed the studies independently and disagreements were discussed and resolved.
The quality of the individual studies was assessed independently by the same two reviewers using a checklist based on guidelines from the Quality Assessment Tool for Quantitative Studies (National Collaborating Centre for Methods and Tools 2008) .
Where there were two or more studies using the same intervention, the final strength of the evidence presented by the combined studies was evaluated using the Grading of Recommendations, Assessment, Development and Evaluations Working Group criteria (BMJ Clinical Evidence 2012).
Results
The literature search revealed 227 articles and a further six were identified from the reference lists of articles found, giving a total of 233. In total, 26 duplicates were removed, leaving 207 articles to be screened by reading the title and abstract. After screening, 28 articles were selected for a full-text read, and a further six were excluded. This left 22 articles for the final quantitative analysis (Figure 1 ).
Study characteristics and quality
The characteristics and quality of each of the 22 articles are set out in Tables 1-4. Studies were grouped according to the type of intervention used: educational, environmental or routine changes, assistance with eating, and mixed interventions. They were reviewed individually for quality of evidence.
Educational
Ten educational studies were identified, with a total of 1,283 people with dementia enrolled. The numbers for each study ranged from 946 (Salvà et al 2011) to just three (Beattie et al 2004) (Table 1) .
The programmes varied from three hours of classroom teaching (Chang and Lin 2005) to one week of classroom teaching and three months of clinical practice supervision (Mamhidir et al 2007) . All involved face-to-face sessions, except Batchelor-Murphy et al (2015) , which was a feasibility study of a web-based programme.
Three studies (Chang and Lin 2005 , Suominen et al 2007 , Batchelor-Murphy et al 2015 provided details of the number of staff involved in the programme, drop-out rates and demographics, while two showed their sample size and power calculations (Chang and Lin 2005, Suominen et al 2007) .
All except Salvà et al (2011) reported some positive outcomes, such as increases in the time people with dementia spent sitting (Chang and Lin 2005) and increased food/calorie consumption (Suominen et al 2007 , BatchelorMurphy et al 2015 . Encouragingly, there was a positive response from caregivers in terms of reported improvement in knowledge among professional carers (Chang and Lin 2005) and attitudes towards people with dementia (Batchelor-Murphy et al 2015) .
Studies aimed at training people with dementia (Beattie et al 2004 , Lin et al 2010b , Wu et al 2014a , 2014b and people with dementia and their family carers (Salvà et al 2011) were of strong to moderate quality, except one (Beattie et al 2004) . In these studies participant demographics and drop-out rates were discussed as appropriate, however, inclusion criteria and selection of participants could have been reported more clearly.
Environmental or routine changes
Studies that reported on interventions to the mealtime environment or to the pre-mealtime routine of the person with dementia mostly took place in long-term care facilities; one took place in a rehabilitation unit (Richeson and Neil 2004) (Table 2) . A total of 445 people McHugh et al's (2012) study involving participants taking an active part in the music sessions was subject to large amounts of missing data and, like a number of the studies about environmental or routine changes, the sample size was small (n=15). Only those studies that involved playing music during mealtimes demonstrated a positive effect on food intake.
One study was identified for each of the following interventions: use of contrasting colour tableware (Dunne et al 2004) ; exercise programme (Rolland et al 2007) ; homelike mealtimes (Desai et al 2007) ; acupuncture and massage (Rodríguez-Mansilla et al 2013); and placing an aquarium in the dining area (Edwards and Beck 2013) .
The exercise programme was a strong quality study (Rolland et al 2007) , however, there was no improvement in the amount of food eaten. The other studies were of moderate or weak strength due to small numbers, non-validated outcome measures (Rodríguez-Mansilla et al 2013), poor reporting of participant demographics (Desai et al 2007) and lack of randomisation. Simmons and Schnelle (2004) and Simmons et al (2008) each conducted a study on assistance with eating for people with dementia by research staff in long-term care units (Table 3 ). Both studies showed positive outcomes in terms of increased calories and amount of food consumed. In the 2008 study, the research staff spent an average of 42 minutes per mealtime with each patient, compared with 13 minutes spent by care unit staff. Both studies were randomised, reported demographics and drop-out rates, and validated and discussed the outcome measures. However, there was no sample size or power calculation.
Assistance with eating

Mixed interventions
In a moderate quality study, Wong et al (2008) used an interrupted time series design to investigate the effects on calorie intake and weight gain of observation, encouragement of dietary 'grazing', volunteers and the use of soothing music in the dining room, each of which was used for one phase of the study. Body mass index fell in the observation phase, but increased in the three intervention phases, as did calorie intake.
In a strong quality study, Charras and Frémontier (2010) conducted an experiment of shared mealtimes between residents and staff, with positive outcomes. However, the practice of staff taking their meals with residents was not received well by all staff and would be difficult to introduce on a full-time basis (Table 4) .
Discussion
Generally the quality of the evidence for interventions involving environmental or routine changes was of moderate strength, mostly limited by a lack of randomisation or control, small sample size, lack of blinding during data collection and the possibility of bias. Watson and Green (2006) point out that research in this area is challenging, because of the difficulties faced by investigators when deciding which outcome measures are best suited to answering specific questions, but also because of difficulties in ensuring that participants are blinded to the intervention.
It seems likely that simply spending more time with participants, either people with dementia or staff, regardless of the intervention, would have a confounding effect on the outcome, making the aim of delivering a rigorous piece of research in this area rather demanding.
The strongest evidence was from investigations of the effect of spaced retrieval, errorless learning and Montessori-based activities (Lin et al 2010b , Wu et al 2014a , 2014b . All three interventions are based on the understanding that procedural memory is relatively well maintained in people with dementia, compared with semantic memory (general knowledge). In simple terms the instructor breaks down the task into small steps and demonstrates one step at a time, explaining in simple language what they would like the person to do and providing verbal prompts and visual clues. The person is not put in a position to make a mistake, as they would then remember and repeat the mistake. These interventions have a biomedical theory base, focusing on the areas of the brain that are the least damaged by dementia. There is also a strong element of maintenance of personhood. The learning that takes place focuses on unmet needs -the need to be independent, to have self-esteem, to achieve positive outcomes -while taking into account the individual's strengths and difficulties, and avoiding a focus on things they can no longer do or cannot relearn.
These interventions may fit well in clinical practice as the combination of medical knowledge and person-centred care aligns with nursing. Further research will need to be conducted in different settings with larger numbers of participants before these interventions can be recommended, since they require a high level of resources and commitment in terms of time and training.
What does seem clear and relevant to current practice is that people with dementia benefit when staff have received face-to-face training supplemented by clinical supervision (Mamhidir et al 2007) , and when people are given sufficient time to finish their meals Schnelle 2004, Simmons et al 2008) . However, both interventions require more staff time than may be available in some institutions. Simmons et al (2008) also demonstrated that snacks between meals resulted in weight gain, with the advantage of being less resource intensive, at 13 minutes per snack. This may appeal to people with dementia, staff and managers.
A limitation of the studies reviewed here results from the interventions being applied to people with dementia who have had no assessment of their specific needs and difficulties. Without assessment, an intervention becomes a one-size-fits-all approach and is unlikely to meet needs fully and compensate for individual difficulties.
The relationship between dementia and eating difficulties is complex, derived from the biological and psychosocial consequences of the syndrome. According to Kitwood (1993) , if we truly want to understand how people are reacting to their experience of dementia -for example, why they are not eating -we need to understand their personality and biography, as well as their physical health problems. Only then can we begin to understand the person and address their difficulties with specific interventions.
Limitations
The main limitation was the diversity of the interventions and outcome measures used in the studies, which made interpretation difficult.
The difficulties with interpretation arose because the educational studies focused the intervention on different populations, while the environmental changes were varied too, ranging from pre-meal music to back massage. nursingolderpeople.com volume 28 number 6 / July 2016 / 39
Conclusion
People living with dementia experience a range of difficulties with eating, because of the different areas of the brain that can be affected, as well as the individual's personality and life history. We can try to make changes to address these difficulties based on our understanding of damage to the brain and how the person sees and experiences the world. The eating difficulties experienced by people with dementia are unique to each person; successful interventions will therefore need to be based on assessments of each individual's difficulties and what would be practical in their care environment.
